Abstract. In this paper, we introduce and study a new class of functions by using the notions of b-θ-open sets and b-θ-closure operator called weakly BR-open functions. The connections between this function and the other existing topological functions are studied.
Introduction and preliminaries
Open and closed sets are, as well-known, the most important notions in both pure and applied mathematics. The notion of continuity by involving these notions is the subject-matter of topology which has penetrated in the whole body of science. In the course of time, mathematicians realized that it is very useful to generalize the notions of open and closed sets and accordingly the notion of continuity. This created a new research area with many new useful notions and properties which also enriched to some extent the existing related areas of research. In 2006, Park [11] has introduced a new class of sets called b-θ-open sets. He showed that the b-θ-cluster points can be characterized by b-regular sets and the class of b-θ-open sets includes the class of b-regular sets and introduced the notion of strongly θ-b-continuous functions. Recently, in 2008 Ekici [5] continued the work of Park and also introduced a new class called weakly BR-continuity. In this paper we define the notion of weakly BR-openness as a natural dual to the weakly BR continuity by using the notion of b-θ-open and b-θ-closed sets. We obtain several characterizations and properties of these functions. Moreover, we also study these functions comparing with other types of already known functions. It turns out that b-θ-openness implies weak BR-openness but not conversely. We show that under a certain condition the converse is also true.
Throughout the present paper, (X, τ ) and (Y, σ) (or X and Y) denote topological spaces on which no separation axioms are assumed unless explicitly stated. For a subset A of a space X, the closure of A and the interior of A are denoted by Cl(A) and Int(A), respectively. A subset A is said to be regular open (resp. regular closed) if A = Int(Cl(A)) (resp. A = Cl(Int(A))). A subset A is said to be preopen [8] 
The set of all θ-cluster points of A is called the θ-closure of A and is denoted by Cl θ (A). A subset A is called θ-closed [14] (resp. b-θ-closed) sets is denoted by BθO(X) (resp. BθC(X)). A point x of X is said to be a b-θ-Interior point of a subset A, denoted by b-θ-Int(A), if there exists a b-regular set U of X containing x such that U ⊂ A.
It should be mentioned that the following diagram holds for a subset A of a space X:
iv) strongly continuous [7, 2] if for every subset A of X, f (Cl(A)) ⊂ f (A).
Weakly BR-open functions
In this section, we define the concept of weak BR-openness as a natural dual to the weak BR-continuity due to Ekici [5] . Let X = {a, b, c}, τ = {∅, X, {a}, {c}, {a, c}}, σ = {∅, X, {b}, {a, b}, {b, c}}
Lemma 2.2.
[11] Let A be a subset of a space X. Then: 
Proof. (i)⇒(ii). Let
A be any subset of X and x ∈ Int θ (A). Then, there exists an open set U such that
Proofs of (i)⇒(v)⇒(vi)⇒(vii)⇒(viii)⇒(i) are straightforward and are omitted.
(i)⇒(ix): Let x ∈ X and U be an open set in X with 
Proof. (i)⇒(ii): Let x ∈ X and U be any open subset of X containing x.
We have x ∈ X − Cl(U ). This implies that there exists an open set G containing x
(iii)⇒(iv): Let F be any regular closed set of X.
(ii)⇒(vi): Let U be any preopen subset of X and y ∈ Y − f (Cl(U )).
)). It follows from (v)⇔(i).
Theorem 2.5. If X is a regular space, then for a bijective function f : (X, τ ) → (Y, σ), the following conditions are equivalent:
(ii)⇒(iii): Let B be any set in Y and A be a θ-closed set in X such that 
The following example shows that strong continuity does not yield a decomposition of b-θ-openness. 
The following theorem is a variation of a result of C. Baker [3] 
Proof. Assume that F is a b-θ-closed subset of X and let y ∈ Y − f (F ). Thus f −1 (y) ⊂ X − F and hence there exists an open subset U of X for which F ⊂ U and Recall that a space X is said to be b-connected [6] if X can not be expressed as the union of two nonempty disjoint b-open sets. Proof. Suppose that X is not connected. There exist nonempty open sets U 1 and U 2 such that U 1 ∩U 2 = φ and U 1 ∪U 2 = X. Then U 1 and U 2 are clopen in X. Since f is weakly BR-open, we have f (U i ) ⊂ b-θ-Int(f (Cl(U i ))) =b-θ-Int(f (U i )) for i=1,2. This implies that f (U i ) is b-open in Y for i=1,2. We have f (U 1 ) ∩ f (U 2 ) = φ and f (U 1 ) ∪ f (U 2 ) = Y. Moreover, f (U 1 ) and f (U 2 ) are nonempty and Y is not b-connected.
Definition 4. A space X is said to be hyperconnected [10] if every nonempty open subset of X is dense in X. Proof. It follows from Theorem 2.4.
